Introduction
============

Pelvic organ prolapse (POP) is a common disease among elderly women. In gynecology or urology, POP is defined as the uterus, bladder, small or large intestine, and/or rectum protruding from the vagina. In addition, POP may be associated with urinary and defecation disorders, such as urinary incontinence, fecal incontinence, and constipation^[@B1])^.

In surgical treatment for cystocele and/or hysterocele, the mesh has been widely used because of its lower recurrence rate. Since the Food and Drug Administration pronouncements in 2011^[@B2])^, the abdominal approach has been preferred over the vaginal approach because of fewer mesh-related complications, and laparoscopic sacrocolpopexy (LSC) has been performed because of its minimal invasiveness and satisfactory results^[@B3]-[@B5])^. Meanwhile, a technical point on LSC has been questioned, that is, whether a posterior mesh is to be uniformly placed in addition to an anterior vesico-vaginal mesh^[@B6])^.

As with LSC, the recent widespread use of laparoscopic surgery has made laparoscopic rectopexy the standard for the treatment for ERP^[@B7])^. In 2004, D\'Hoore et al. reported a type of pelvic autonomic nerve-preservation surgery, laparoscopic ventral rectopexy (LVR). This method fixes the anterior wall of the lower rectum to the sacral promontory with a mesh, which results in a lower postoperative constipation rate when compared with that resulting from posterior rectopexy^[@B8])^, and its good outcome for rectal intussusception has also been reported^[@B9],[@B10])^.

When ERP is associated with cystocele and/or hysterocele, they should be repaired simultaneously. Even though simultaneous open abdominal repair or the combination of laparoscopic and perineal approaches to the coexisting POP and ERP has been reported to have been employed^[@B11]-[@B13])^, simultaneous complete laparoscopic repair has not yet been reported. We have performed LVR and LSC together for the coexisting POP and ERP, and our outcomes are reported.

Methods
=======

Between February 2013 and August 2015, seven patients underwent simultaneous LVR and LSC for coexisting POP and ERP or recto-anal intussusceptions. Whether the patients had a hysterocele and/or cystocele was determined by physical examination, using Pelvic Organ Prolapse Quantification (POP-Q)^[@B14])^, before surgery and six months after surgery. This scheme defines "Ba (a point that represents the most distal position of any part of the upper anterior vaginal wall from the vaginal cuff or anterior vaginal fornix to a point of anterior vaginal wall 3 cm proximal to the external urethral meatus)," "C (a point that represents either the most distal edge of the cervix or the vaginal cuff)," and "Bp (a point that represents the most distal position of the upper posterior vaginal wall from the vaginal cuff or posterior vaginal fornix to a point of posterior vaginal wall 3 cm proximal to the hymen)" as showing the degrees of cystocele, hysterocele, and rectocele, respectively ([Figure 1a](#g001){ref-type="fig"}). Urinary incontinence was assessed by the International Consultation on Incontinence Questionnaire-Short Form (ICIQ-SF)^[@B15])^. ERP, rectocele, recto-anal intussusception, and enterocele were diagnosed by defecography before surgery and six months after surgery. A rectocele greater than 2 cm in diameter was regarded as abnormal. Recto-anal intussusception was diagnosed when the apex of the rectal intussusception impinged on the internal anal orifice or was in the anal canal, on the basis of the images taken during maximal straining defecation. Rectal prolapse can be classified with the Oxford Rectal Prolapse grade^[@B16])^. Using this grading system, recto-anal intussusception is graded at III/IV, and ERP is graded at V. Our definition of ERP was complete ERP, and incomplete ERP was excluded. Enterocele was diagnosed when the extension of the loop of the small and/or large bowel was located between the vagina and the rectum, below the ischiococcygeal line^[@B17])^.

![a. The schema of the POP-Q score (figure modified from that of a previous study (13). Positions are expressed as centimeters above the hymen (negative number) or centimeters below the hymen (positive number) with the plane of the hymen being defined as zero.\
b-d. POP-Q scores before and 6 months after LVR.\
LVR, laparoscopic ventral rectopexy; POP-Q, pelvic organ prolapse quantification; "Ba," "C," and "Bp" show the degrees of cystocele, hysterocele, and rectocele, respectively](2432-3853-1-0141-g001){#g001}

Fecal incontinence was assessed by the Fecal Incontinence Severity Index (FISI)^[@B18])^, and constipation was assessed by the Constipation Scoring System (CSS)^[@B19])^ before surgery and three or six months after surgery. The data are presented as median values (range).

Operating procedure
-------------------

First, LVR was performed ([Figure 2a](#g002){ref-type="fig"}). The surgical technique was previously described by the D\'Hoore group^[@B8])^, with some modifications. A peritoneal incision was made from just above the sacral promontory while preserving the right hypogastric nerve. This incision was extended along the right side of the rectum and over the bottom of the pouch of Douglas in an inverted J-shape. Denonvillier\'s fascia was incised, and the rectovaginal septum was broadly opened. Its distal extent, usually 3 cm-4 cm from the anal verge, was confirmed by digital rectal examination. A strip of polypropylene mesh (PROLEN™ Soft Polypropylene Mesh by Ethicon, Inc.), trimmed to 3.0 cm × 18.0 cm, was introduced. If a patient had rectocele, the width of the mesh was widened to 5 cm in a 5-cm length of the distal end. Then, unlike LSC involving double mesh fixing, this posterior mesh was sutured as distally as possible on the rectal muscular wall with six interrupted 2-0 non-absorbable sutures. The mesh was settled tension-free on the sacral promontory with a stapler (ProTack™ Tyco Autosuture 5 mm stapler, Covidien Japan Inc., Tokyo, Japan) ([Figure 2b](#g002){ref-type="fig"}), ([Video S1](#s001){ref-type="supplementary-material"}).

![a. Our schema for laparoscopic ventral rectopexy with sacrocolpopexy.\
b. A strip of polypropylene mesh was sutured as distally as possible on the rectal wall with six interrupted 2-0 non-absorbable sutures and was settled on the sacral promontory with a stapler.\
c. Hysterectomy was performed and another mesh was sutured to the anterior aspect of the vagina. The two strips of mesh were sutured to each other and fixed without traction on the sacral promontory.\
d. The mesh was peritonealized by suturing the uterosacral ligament and the free edge of the divided peritoneum.](2432-3853-1-0141-g002){#g002}

Second, LSC was performed ([Figure 2a](#g002){ref-type="fig"}) by gynecologists. The surgical technique was previously reported^[@B3])^. The bilateral round ligaments, ovarian ligaments, and ascending branches of the uterine arteries were coagulated and dissected. Subtotal hysterectomy was subsequently performed. The cut end was closed by 2-0 absorbable sutures. When a patient had rectocele, the posterior mesh was sutured to the bilateral puborectalis muscles with 2-0 non-absorbable sutures. Then, the bladder and the vagina were dissected until the posterior side of the urinary catheter in the bladder was identified. Following this dissection, the second mesh, trimmed to 3.0 cm × 20.0 cm, was inserted. It was fixed on the anterior vaginal wall with three 2-0 non-absorbable sutures. In addition, the mesh and the uterine cervix were secured. The first and the second mesh were sutured with 2-0 non-absorbable sutures on the cut end of the uterus. The second mesh was also fixed to the sacral promontory ([Figure 2c](#g002){ref-type="fig"}). Finally, the mesh was peritonealized by suturing the uterosacral ligament and the free edge of the divided peritoneum to avoid small bowel adhesion to the mesh ([Figure 2d](#g002){ref-type="fig"}) ([Video S2](#s002){ref-type="supplementary-material"}).

Results
=======

The median age of the seven patients was 81 (60-88) years. While there were 2 missing values, the median number of deliveries was 3 (2-3); no patient had undergone previous pelvic surgery. Four of the seven patients had more than three kinds of POP ([Table 1](#t001){ref-type="table"}). In case 3, who had ERP and enterocele, preoperative defecography showed that the small bowel protruded together with the rectum from the anus. In case 5, who had recto-anal intussusception associated with rectocele and enterocele, the small bowel was located between the vagina and the rectum, below the ischiococcygeal line, thus being consistent with the definition.

###### 

Patient Characteristics.

  -------------------------------------------------------------------------------------------------------------------------
           Age   Number of\   Hysterocele   Cystocele   Rectocele   External rectal\   Rectal\           Enterocele   ASA
                 deliveries                                         prolapse           intussusception                
  -------- ----- ------------ ------------- ----------- ----------- ------------------ ----------------- ------------ -----
  Case 1   60    2                          ○                       ○                                                 2

  Case 2   87    unknown                    ○                       ○                                                 2

  Case 3   88    unknown                    ○                       ○                                    ○            2

  Case 4   81    3            ○                                     ○                                                 2

  Case 5   72    3                          ○           ○                              ○                 ○            2

  Case 6   60    3            ○             ○                       ○                                                 1

  Case 7   83    2            ○             ○           ○           ○                                                 2
  -------------------------------------------------------------------------------------------------------------------------

The surgical outcome is shown in [Table 2](#t002){ref-type="table"}. The median duration of the operation was 380 (282-430) minutes, and the median blood loss was 20 (15-200) ml. There were no intraoperative or postoperative complications. The postoperative hospital stay was 3 (1-5) days. In one case, after the operation, the patient\'s rectal prolapse was treated; however, a mild mucosal prolapse that was remaining was revealed. Therefore, we added the Delorme procedure. To summarize, one patient underwent hemorrhoidectomy, another underwent umbilical hernia repair, and another underwent the Delorme procedure.

###### 

Surgical Outcome.

           Operation                           Blood loss (mL)   Operation time (min)   Postoperative stay (day)
  -------- ----------------------------------- ----------------- ---------------------- --------------------------
  Case 1   LVR, LSC, Delorme procedure         50                430                    2
  Case 2   LVR, LSC                            20                301                    5
  Case 3   LVR, LSC                            200               380                    3
  Case 4   LVR, LSC                            20                327                    1
  Case 5   LVR, LSC, Hemorrhoidectomy          200               380                    2
  Case 6   LVR, LSC                            20                282                    4
  Case 7   LVR, LSC, Umbilical hernia repair   15                426                    4

The FISI and CSS scores before and after surgery are shown in [Figures 3a and 3b](#g003){ref-type="fig"}. The scores were not assessed in three patients with cognitive disorders. The scores of the remaining four patients improved postoperatively. The changes in the Ba, C, and Bp scores are shown in [Figures 1b-1d](#g001){ref-type="fig"}. The scores were not assessed in two patients due to their noncooperation. The scores of three points in the other five cases improved within 6 months after surgery when compared with those before surgery. The ICIQ-SF scores are shown in [Figure 3c](#g003){ref-type="fig"}. Three cases improved; however, two cases deteriorated postoperatively. The scores were not assessed in two patients with cognitive disorders. Postoperative defecography showed no recurrence in the six patients with ERP or in the one patient with recto-anal intussusception. During the median follow-up of 13 (3-33) months, there was no recurrence of POP and no mesh-related complications.

![a. FISI scores before and 6 months after LVR.\
LVR, laparoscopic ventral rectopexy; FISI, fecal incontinence severity index\
b. CSS scores before and 6 months after LVR.\
LVR, laparoscopic ventral rectopexy; CSS, constipation scoring system\
c. ICIQ-SF scores before and 6 months after LVR.\
LVR, laparoscopic ventral rectopexy; ICIQ-SF, The International Consultation on Incontinence Questionnaire-Short Form](2432-3853-1-0141-g003){#g003}

Discussion
==========

When compared with open surgery, the duration of a laparoscopic procedure is likely to be longer, therefore respiratory complications are a concern for elderly people. The present patients had no postoperative complications and were discharged in a few days.

This study showed that not only anatomical abnormalities of pelvic organs but also functional defecation disorders improved after surgery. However, urinary incontinence did not improve in all seven patients postoperatively. Previous studies reported that some patients who did not have urinary incontinence before surgery could have de novo stress incontinence after POP surgery^[@B20])^, and the percentage of de novo urinary incontinence after LSC was reported to be about 6%^[@B21])^. In the present series, the two patients who had de novo incontinence did not have specific findings on the preoperative POP-Q score and maximum flow rate. Patients who had positive urodynamic tests, with a reduction in the prolapse, and with a properly fitted vaginal ring pessary were considered to be at high risk of developing postoperative de novo stress urinary incontinence^[@B20])^. Thus, informed consent and discussing the necessity of additional surgeries for de novo urinary incontinence is necessary before these combined surgeries.

In conclusion, this study suggests that LVR combined with LSC is feasible for patients with coexisting POP and ERP.
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###### 

A peritoneal incision was made from just above the sacral promontory. The incision was extended along the right side of the rectum and over the bottom of the pouch of Douglas, in an inverted J-shape. Denonvillier's fascia was incised, and the rectovaginal septum was broadly opened. A strip of polypropylene mesh was introduced and sutured as distally as possible on the rectal wall with six sutures. The mesh was settled tension-free on the sacral promontory with a stapler.

###### 

Click here for additional data file.

###### 

After laparoscopic ventral rectopexy, laparoscopic sacrocolpopexy was performed. The bilateral round ligaments, ovarian ligaments, and ascending branches of the uterine arteries were coagulated and dissected. Subtotal hysterectomy was then performed. Following dissection between the bladder and the vagina, a second mesh was fixed on the anterior vaginal wall and uterine cervix. The first and the second meshes were sutured on the cut end of the uterus. The second mesh was also fixed to the sacral promontory. Finally, the mesh was peritonealized by suturing the uterosacral ligament and the free edge of the divided peritoneum.

###### 

Click here for additional data file.
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